Corticosterone secretion induced by chronic isolation in neonatal rats is sexually dimorphic and accompanied by elevated ACTH.
Rat pups repeatedly subjected to brief periods of isolation during the stress hyporesponsive period (SHRP) exhibit varied neuroendocrine and behavioral changes as neonates and as adults. For example, neonatal rats exhibit increased circulating corticosterone after 1-h isolation on postnatal day 9 (P9) only if they were isolated daily from P2 to P8 [McCormick, C.M., Kehoe, P., Kovacs, S., 1998. Corticosterone release in response to repeated, short episodes of neonatal isolation: evidence of sensitization. Int. J. Dev. Neurosci. 16, 175-185]. It is not known if the increase in adrenocortical response on P9 following repeated isolation is mediated by increased pituitary ACTH secretion. The present study examined the responsivity of the hypothalamic-pituitary-adrenal (HPA) axis during the SHRP following brief, repeated isolation or acute pharmacological manipulation. Removal from the nest for 1 h daily on P4-8 increased circulating corticosterone after 1-h isolation on P9 by approximately twofold. Neither unhandled nor handled controls showed a corticosterone response to 1-h isolation on P9. The increased corticosterone was sexually dimorphic, with only females showing the sensitization response. Other findings suggest that the hormonal response is centrally mediated; chronically isolated pups of both sexes exhibit increased plasma ACTH following 1-h isolation on P9. While we could not detect an increase in Fos immunoreactivity (IR) on P9 in the hypothalamic paraventricular nucleus (PVN) of chronically isolated pups, acute pharmacological activation of serotonin 2A/2C receptors produced robust activation of ACTH and corticosterone secretion as well as expression of Fos in the PVN on P9. We conclude that chronic isolation stress limited to the SHRP stimulates the neonatal HPA axis, and that the adrenal response is sexually dimorphic. In addition, PVN neurons can express Fos IR on P9 in response to a very potent activation of the HPA axis.